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On the Inner Inclusions in the Slabs Produced by Continuous-
Casting Machine of Bending Type

Tsuguharu UEDA, Katsukiyo MAARUKAWA, and Mamory TOovoDA

Synopsis:
An investigation has been made of the quality of continuous-casting slabs and especially of the inner
large inclusions for one year since No 1 continuous—casting machine at Kashima Steel Works started.
The results obtained are summarized as follows:
(1) Number of inclusions in molten metal at tundish increases as the heat proceeds in sequent-casting.

For example its ratio at three-heats—casting 1 : 3 : 10.

It is presumed that the principal origin of this

increase of ratio is slags in tundish poured out from ladle.

(2)  Generally, the inner inclusions of slabs are considered to originate from the following three:

The first is the oxides which are produced when the metal is oxidized by the air in tundish and/or between
ladle and tundish. The second is the ladle slag pouered out to tundish and the lining of tundish.

The third is the powder added to the mold. Therefore the inner inclusions in continuous—casting slabs

are compounded with those three origins.

(3) The number of the inner inclusions of slabs decreases as the angle of immersed nozzle becomes smaller.
It seems, however, that the location of the inner inclusions in the slab is almost the same independent of

the angle of immersed nozzle.

(Received Nov. 27, 1973)
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Fig. 2. On the behavior of inclusions at the sequent casting of three charges.
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Fig. 3. On the bahavion of inclusion in mold.
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Photo. 2. Electron scanning images and optical
micrograph of large inclusion.
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Table 3. Results on inner macro inclusions in
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Fig. 4. On the behavior of the composition in

slag and powder.
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Results of microscopic observation of
inclusions in slabs of 50k class steel.
(Numerical value is index number of
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Fig. 6. The distribution of inside macro inclusions at the width direction of slab
(on the sequent casting of 4 charges) .
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Fig. 7. The distribution of inside macro inclusions at the width direction of slab

(in the case of special nozzle).
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Fig. 8. The distribution of inside macro inclusions at the thickness direction of slab
(On the sequent casting of 4 charges).
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Table 6. Results of microscopic examination of

inclusions in slabs of 50k class steel.
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Fig. 9. The distribution of inside macro inclu-
sions (in the case of special nozzle).
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Fig. 12. The scheme of the molten metal flow in
mold and calculated result of mixing
region.

Tkiiog, MELDKERPMERDIIXSTEEST LA/ X
NDEMBL LD, TOHRIZDWTEE, JIEED ¥
{BLHEZ LTS,

ZDOXOE, NEWMDHIREIVPEDLLREWEWS T
L, HHRORGEEERSN, / AVERCEI2TE
AZINLNZEEBHRLTWS.

Lo T, Bk s Xoigs, RAFEICER L
With Ed, g TR LiCERRigmhE
L, NEMERNBAFLRALC A VW EBEESH
5. -

ERERE D LB NORARBMETELTAS
L, ROX S .
2L, BHREESR IO, BREFREIRO LY &7
5.
RN : k=17 mm/ mm1/2
2=~V Fr— b k=26 mm/ mml/2
5 |4 BE

INbD&EH»L D=kt ZRAVWCEHETSHE 20
mm DOEEREZ, 2 =ZAHZA5»5§ 009m LD,
50mm OXhEF 3dm Linh. EEkDSECHR
ENTVWANER I m~2mDEXTH5.

4.3 FTHEDOIENFRMEC DT
NHEDOHISIE, BOIENHMEZ>WTIE, RO X

: 0°'8m/ min

SuELLNS. Tiobb Fig. 12 tERRE LTCRL
ek o, BhOIENHRELEFRED I IO LHEES
N5, 20X 5 KBHNOIENFETEREER T LiE»
BHHRTEY, REELOMSISTOIERE LTI LA
WERTHS.

7 BRPCAE CTOMPE O EEER &L EL o
MBEEE GEES) 0X 10mm L LABA05HE
HEEP R LT

5. &

JESREFT No 1l CCM BB LTHr 58 1 Fitik b
5, ZOM, CCHOGBRBET B2 DRBRETHDOT
Eic. Zodry LREBNEWICEE T 5 HIABEH (R 2
ERO)ZLDFLEDENTHEUTOI & L IWiLD/z.

(1) 20574 v¥ RCBTBNERIEF v —
s D EHmL, £ofntkix 1:3:10 tieoTk
UEIZ- % 3-20%

(2) ZofNEHORER IUCHEMDERE LT,
Fouo - DR THICEEAS VB2 71 v o N~TRHE
L, THPBEAGR WBL T4 van~) i0koTi
ERAETNCTREETHIOLIEEENS.

(3) BRECRFIEINEDDETF » —Dix 513 L
My BEMBHD, F—F v — RN TREFAPIATE <
AR E L, RIABFOHEMT 5.

(4) NEDORELEXOTAE,»LBETHE, @
T4 v L TCOERBILAERY QWA S, W
ki, @Y —BEZRKREELHLZLNS.

(5) AITRHITONEMIFEEZT20 mm~50 mm
(¥— 27 0¥igr: 30mm) Offlic, #EIh Tk, T
OHERIDVNEDOWHIRFEEEHE TSR E, x=220 2
25 0°9m~34m DEFETHS. FloZhix s X
R EPARTH B-

(6) A3 7TONEWHHRELREM, BHRT
ELGENHTHD, ZHIEIHRENCET HBHNSIES
MTHEMNKRTHELEEZRLTEY, KBRCOHEL
—HLTw5.

i

8 (58

1) %}1:‘: EEF; VE A &&ﬂﬂ’ 57’ 2: P- 263
2) B, Bk, kB, KB ¥R, 19 & 9580
3) AR, A, E»: g8, 58, p. 2078
4) BmMMAaER, I 55—6 ZFLEEE

5) sIMMAER, 8 55—13 JigEKE

— 214 —



